Objectives: A Clinical Simulation Initiative by the Association of Directors of Medical Student Education in Psychiatry developed a free database of online psychiatry teaching modules that include videos of simulated patient cases. We obtained data on student satisfaction and the modules' impact on students' confidence in disorder-specific knowledge, using surveys that evaluated the modules' quality and effectiveness. We also measured internal consistency of the survey instruments.
Introduction
Medical education is increasingly distributed among geographically distant sites and campuses. The breadth and depth of patient encounters is limited by teaching time constraints, practice setting restrictions, seasonal variation in patient availability, and limited duration of clerkships (Rosenthal 2005) . However, to meet licensing bodies' requirements for medical education, medical schools are required to provide comparable educational experiences and equivalent methods of assessment across all instructional sites within a given discipline. Medical schools must clearly identify the types of patients or clinical conditions that students must encounter in each discipline and are encouraged to use simulated or case-based alternative experiences to fill any gaps in exposure (Liaison Committee on Medical Education 2003). Simulation has been classically performed with standardized patients and more recently with high fidelity integrated mannequins , but other simulation modalities may be more practical for students training at clinical sites remote from the main campus. Some data suggest that simulation-based medical education is comparable, and at times superior, to traditional clinical medical education. In a meta-analysis of studies comparing the effectiveness of traditional clinical education with simulation-based medical education, McGaghie and colleagues (2011) found an overall effect size of 0.71 for the simulation-based education compared with traditional clinical education. It should be noted that the McGaghie and colleagues' (2011) meta-analysis concentrated on studies about acquiring procedural skills such as laparoscopic suturing, catheter insertion, thoracentesis, and not on communication skills in the context of a psychiatric interview. Data also suggest that optimizing skills through simulation translates into improved patient care and safety (McGaghie 2011) and use of multimedia presentations may result in enhanced attention and promote optimal learning (Mankey 2011) . Furthermore, millennial students are shown to be fond of incorporating technology in their learning (Borges 2010).
Computer-based self-learning modules have the potential to improve understanding, facilitate learning, and possibly improve medical students' test performance (Khalil 2010) . With appropriate design and software, such modules also provide many of the advantages of educational technology detailed by the Association of American Medical Colleges (Association of American Medical Colleges 2007): a safe, controlled environment that eliminates risks to patients; enhanced, realistic visualization; authentic contexts for learning and assessment; documentation of learner outcomes; learner control of the educational experience; uncoupling of instruction from place and time; standardization of instruction and assessment; perpetual resources and new economies of scale. Given all the factors described above, educators from various medical disciplines have established national clerkship curriculum guidelines and created databases of computer-based simulated cases to help cover the curriculum. The Institute for Innovative Technology in Medical Education (http://www.iintime.org/) distributes online clinical simulation educational modules, by individual or institutional subscription, to supplement traditional clerkship teaching. This Institute is creator of MedU (www.medu.org), which includes the following interactive virtual patient cases: CLIPP (32 Pediatric cases); CORE (18 Radiology cases); SIMPLE (36 Internal Medicine cases); fmCASES (40 Family Medicine cases); and WISEMD (24 Surgery cases).
Berman and colleagues (2011) describe key aspects of the collaborative development and maintenance of such national databases for use in medical education, including use of the learning objectives of a nationally accepted curriculum, collaborative multi-institutional authoring, and a consistent pedagogical approach.
Recognizing a need for such computer-based instruction in psychiatry education, in 2010, a group of educators from several US medical schools joined forces to develop a database of online psychiatry teaching cases. This group evolved to become the Clinical Simulation Initiative (CSI) Task Force of the Association of Directors of Medical Student Education in Psychiatry (ADMSEP). CSI is a collaborative effort to develop a free national database of peer-reviewed, web-based learning modules containing interactive patient cases for medical student education, with a consistent pedagogical approach and comprehensive coverage of the psychiatric disorders addressed in ADMSEP's Clinical Learning Objectives Guide for Psychiatry Education (Association of Directors of Medical Student Education in Psychiatry 2007). There are 14 areas of psychopathology delineated by these clinical learning objectives, and to date six published CSI modules (Foster 2012 , Klapheke 2012 , Klapheke 2012 , Hines, 2013 , Ton 2013 , Klapheke 2014 ) address dementia, bipolar disorders, personality disorders, post-traumatic stress disorder, anxiety disorders and the psychiatric interview. Additional modules are under development or are already in peer-review. These modules are not meant to replace actual clinical experience but, rather, to enhance the learning that takes place during a clinical interaction, or provide a meaningful learning experience if the ideal of direct exposure to the desired clinical condition is not possible. The modules contain illness-specific information, including etiology, epidemiology, differential diagnosis, clinical manifestations and treatment, and are illustrated with video-clips of evolving patient cases played by actors. Interactive quizzes are included in each module to consolidate knowledge, promote critical thinking, and stimulate further learning. This effort is similar to that of the other major disciplines in medical education (Fall 2005 , Kalet 2007 , with the exception that no subscription is required. The published modules are available to download from MedEdPortal, a free repository of peerreviewed teaching tools sponsored by AAMC, and are also hosted on ADMSEP's server for free web access.
Early pilot CSI modules were demonstrated, and feedback was elicited from national educators in ADMSEP at the 2011, 2012, and 2013 annual meetings. Additionally, 2012 American Association of Directors of Psychiatry Residency Training (AADPRT) Conference attendees sampled pilot CSI modules and provided feedback about potential adaptation for use in psychiatry residency education. Ultimately, feedback from the ADMSEP and AADPRT membership, an ADMSEP editorial board, and medical student and faculty reviews were used to further revise the CSI modules before submission for online publication and use in psychiatry curricula nationwide.
CSI Modules Assessment Tools Background
As pointed out by McGaghie and colleagues (2010) , developing measures to assess learners' perspectives is a high priority for simulation-based medical education. In our literature review, we found limited information about evaluation instruments to collect feedback about computer-based simulated teaching cases such as the CSI modules. Fall (2005) described the instrument used to assess the pediatric CLIPP series; students completed a questionnaire to give feedback on the content, pedagogy and overall value of individual cases, as well as the value of the overall case-series. Responses to questions were rated on a 5-point Likert scale (Fall 2005) . To our knowledge, the reliability and validity of this instrument was not reported. Surgery WISE MD series creators studied the impact of the Carotid Module on students' factual knowledge using a 17-item multiple-choice test (reliability: Cronbach's alpha 0.7), developed a script concordance test for the same Carotid Module to test students' clinical reasoning, and asked the students to complete a 13-item survey measuring their satisfaction with the module. There was a trend towards improvement of knowledge and clinical reasoning for the students who completed the Carotid Module (N=52) (Kalet 2007) . Student satisfaction was reported to be high for both the CLIPP and WISE MD series (Fall 2005 , Kalet 2007 ). Since we did not find a validated instrument that met our assessment goals, particularly none that addressed the student confidence ratings we intended to obtain, CSI aimed to create formal evaluation tools to assess the quality and effectiveness of the online psychiatry teaching modules. Since the reliability and validity of many medical education surveys are uncertain (Rickards 2012 , Artino 2014 , as CSI developed teaching modules, we began working to establish the surveys' their internal consistency, with an ultimate goal to develop an instrument that can be adapted to collect feedback about teaching tools with similar components. We used elements from the surveys used in by the pediatric CLIPP and surgery Wise-MD authors in our pilot study in 2011-12 and presented the results at a professional meetings (). Further, we refined the survey based on feedback from taskforce members, as well as student and faculty focus groups, used the new survey in the The study described herein had two objectives: 1) to obtain data on student satisfaction and the modules' impact on students' confidence in disorder-specific knowledge, diagnosis, and treatment and 2) to assess reliability and validity of the student survey evaluating modules' quality and effectiveness. Herein we present student data on the adolescent depression, bipolar, dementia, personality disorders, and post-traumatic stress disorder (PTSD) modules. Only three modules were published at the time when the study started, in October 2012. When additional peer-reviewed modules became available, they were added to the study.
Methods

IRB approval
The study was approved as exempt by the institutional review boards (IRB) at Georgia Regents University, University of Central Florida, University of Chicago, University of Louisville, University of Tennessee, Medical University of South Carolina, and Duke University. Study population: Research subjects were medical students at the seven medical schools, who volunteered to complete the surveys anonymously, along with completion of one or more CSI modules.
Study procedure
The modules became part of the second-year neuroscience or third-year psychiatry clerkship curriculum at the participating schools and were used in the following ways: live by faculty in small or large group teaching environments, made available as supplemental course materials and assigned as self-learning materials in instances when exposure to the disorder portrayed in the module was thought to be limited or lacking. The study was advertised verbally or through email communication, according to IRB approval at each site. The investigators emphasized the voluntary and anonymous nature of the study. At Georgia Regents University and Duke University, the study investigators announced the study to students through an email script sent at the beginning of each psychiatry clerkship rotation. At the University of Tennessee Health Science Center, University of Chicago and University of Central Florida, study investigators announced the study verbally to students during classroom time. At the Medical University of South Carolina and the University of Louisville, the study investigators announced the study verbally and sent a follow-up email script to students. Our study was approved by the 7 IRBs at various times between August 2012 and April 2013. The student enrollment into courses may have varied from month to month for the study period, thus we can only estimate that we announced the study to 1182 students at 7 schools. We made the students aware of the web links which allowed them to participate in the study, if they desired, by completing the anonymous surveys. Data were collected anonymously in Survey Monkey (www.surveymonkey.com). The students received no monetary or other reward for their participation in the study.
Assessment tools
The survey instrument includes a pre-and post-survey. The students were asked to open the web link to the survey, complete the pre-survey, then complete the module and fill out the post-survey. The pre-survey includes two questions about familiarity with the disorder portrayed in the module, along with four confidence questions about disorder-specific knowledge, diagnosis, and treatment. The 19-item post-survey asks about confidence (same as those in the pre-survey), general feedback, and demographic items (Tables 1, 2, 3 and Figure 1 ). Satisfaction and confidence items are rated on 5-point Likert-type scales (1=Strongly Disagree to 5=Strongly Agree). The survey provides space for comments and suggestions for improvement.
Data analysis
Descriptive statistics were reported for the student satisfaction portion of the surveys, and pre-and postsurvey ratings were compared using non-parametric Wilcoxon signed rank tests. Cronbach's alpha was calculated to measure the internal consistency for the general feedback items on the surveys. P-values < 0.05 were considered statistically significant, and all analyses were conducted using SPSS 20.0 (IBM; Chicago, IL). 
Results
Demographic data: 241 students (a response rate of 20%) completed study surveys in from August 2012 through August 2013, and complete data are available from 215 students. The sample demographic characteristics are presented in Table 1 . Time to complete modules: The time the students took to complete the CSI modules was measured in 10-minutes intervals ranging from 20 to greater than 50 minutes. The percent of students who completed the CSI modules in each time interval is shown in Figure 1. Foster A, Johnson T, Liu H, Cluver J, Johnson S, Neumann C, Marcangelo M, Klapheke M MedEdPublish 2014, 3: 30 http://dx.doi.org/10.15694/mep.2014.003.0030 Students' familiarity with the disorder portrayed in the module: The percentage of students reporting having had previous exposure to at least one patient with the covered disorders, outside their medical school clinical rotations, were as follows: 66.6% for adolescent depression; 78.5% for PTSD; 42.6% for bipolar disorders; 86.6% for personality disorders; and 89.8% for dementia.
Student satisfaction with the CSI modules: Student surveys yielded mean ratings of 3.9-4.6 on items measuring general feedback about satisfaction with the module (Table 2 ). Student use of modules: Students were asked whether they used the modules in a small or large group setting, in individual independent study, or another setting. The most frequent use of the modules was in small group or individual independent study environment.
Student disorder-specific confidence ratings: All student ratings about disorder-specific confidence in knowledge, diagnosis, and treatment were significantly higher post-module as compared to pre-module for all CSI modules, except for one area in adolescent depression, where the mean change in confidence was small (Table 3) . We performed an exploratory analysis for the Bipolar disorder module to stratify the students' confidence in their knowledge by their prior experience with bipolar patients. We chose this module because the majority of students (57.4%) did not have prior experience with the disorder. We found no significant differences in confidence between the groups with and without prior exposure to bipolar disorder on any of the survey items: ability to generate a differential diagnosis, to diagnose bipolar disorder, knowledge of evidence-based treatment options, ability to formulate a treatment plan, after controlling for the pre-module confidence ratings (data not shown). Table  4 . students' confidence in disorder-specific knowledge, diagnosis, and treatment, with their performance on standardized tests, nor are we able to offer any correlation of their expressed confidence with any skills like critical reasoning, communication skills, empathy or patient care. In future studies, we plan to pursue correlation of student satisfaction with US National Board of Medical Examiners shelf exam scores and with the students' critical reasoning, perhaps by creating and assessing students' ability to solve "mystery modules" which unfold based on student's input into data gathering, differential diagnosis and treatment. Further, since two-thirds or more of the students already had exposure to the disorder prior to viewing the module for 4 of the 5 CSI modules, with the exception of Bipolar Disorder module, we did not present the stratification of the students' confidence in their knowledge, by their prior exposure to the disorder studied. The results show an overall significant increase in students' confidence in their knowledge about the disorder presented, even under these circumstances and preliminary analysis on the bipolar module showed that prior experience with the disorder did not significantly influence students' post-module confidence. Further analysis with stratification of students' confidence by prior exposure will be considered in future studies, when perhaps the CSI modules could be offered widely to first and 2 nd year medical students, who may be less likely to have encountered patients with the disorders portrayed in the modules.
Conclusions
To the best of our knowledge, the Clinical Simulation Initiative is the first attempt to create a multiinstitutional, open-access online curriculum of teaching cases for psychiatric medical student education. At the time of this submission, there are nine US and two Canadian medical schools contributing to this curriculum or planning future modules. This collaborative model is important to expose future physicians to diverse representations of important psychiatric disorders ranging from urban to rural settings, veterans clinics to emergency rooms. Data from our study demonstrate early student satisfaction with the modules and positive impact on students' confidence in disorder-specific knowledge, diagnosis, and treatment and supports the reliability of the survey instruments. As the project matures, we anticipate producing modules that will illustrate most of the core psychiatric disorders defined in the DSM-5 and will be periodically updated. In the future, the project could expand to include the adaptation of online learning modules for psychiatry resident education, inter-professional and continuing medical education.
